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Abstract Objectives This study aimed at evaluating facial nerve outcomes in vestibular
schwannoma patients presenting with preoperative facial nerve palsy.
Design A retrospective review.
Setting Single-institution cohort.
Participants Overall, 368 consecutive patients underwent vestibular schwannoma
resection. Patients with prior microsurgery or radiosurgery were excluded.
Main Outcome Measures Incidence, House–Brackmann grade.
Results Of 368 patients, 9 had confirmed preoperative facial nerve dysfunction not
caused by prior treatment, for an estimated incidence of 2.4%. Seven of these nine
patients had Koos grade 4 tumors. Mean tumor diameter was 3.0 cm (range: 2.1–
4.4 cm), and seven of nine tumors were subtotally resected. All nine patients were
followed up clinically for � 6 months. Of the six patients with a preoperative House–
Brackmann grade of II, two improved to grade I, three were stable, and one patient
worsened to grade III. Of the three patients with grade III or worse, all remained stable
at last follow-up.
Conclusions Preoperative facial nerve palsy is rare in patients with vestibular
schwannoma; it tends to occur in patients with relatively large lesions. Detailed
long-term outcomes of facial nerve function after microsurgical resection for these
patients have not been reported previously. We followed nine patients and found that
eight (89%) of the nine patients had either stable or improved facial nerve outcomes
after treatment. Management strategies varied for these patients, including rates of
subtotal versus gross-total resection and the use of stereotactic radiosurgery in
patients with residual tumor. These results can be used to help counsel patients
preoperatively on expected outcomes of facial nerve function after treatment.
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Introduction

Facial nerve palsy is a rare presenting symptom of vestibular
schwannoma that occurs in 2 to 6% of patients.1–6 Facial nerve
palsy tends to occur inpatientswith larger compressive tumors
in a more medial (“cisternal”) location,7–11 and facial nerve
function can therefore benefit from vestibular schwannoma
resection and decompression of the nerve. Unfortunately, the
same factors that compromise the nerve initially (i.e., large
tumor volume and facial nerve compression) also increase the
risk for facial nervepalsyaftermicrosurgical resection.1,3,7,12–20

Facial nerve outcomes in patients presenting with preoperative
palsy have not been well established. This cohort of patients is
rarelydistinguished insurgical series, and facialnerveoutcomes
are often omitted or grouped with those of patients who have
undergone prior treatment.1,3,7,10,12–15,17–19,21–23 To our
knowledge, no studyoutlining long-term facial nerve outcomes
in these patients has been reported to date in the neurosurgery
literature.

This study was designed to assess long-term facial nerve
outcomes in patientswith a preoperative facial palsywithout
prior treatment who underwent microsurgical vestibular
schwannoma resection.

Methods

A retrospective review was performed of all patients with
vestibular schwannoma resections performed at Barrow
Neurological Institute from January 1, 2008 to August 31,
2016. This review identified 368 patients, 17 of whom had a
preoperative House–Brackmann grade of II or greater. Eight
of the 17 patients who had a history of operative resection of
the vestibular schwannoma at another facility were ex-
cluded, leaving 9 patients (2.4%) with “spontaneous” pre-
operative facial palsy for review.

A detailed review was conducted of all the clinical and
radiographic records of these nine patients. The data reviewed
included patient demographics, preoperative House–Brack-
mann grade, surgical approach, the extent of resection, and

postoperative treatment and outcomes. Preoperative imaging
studies and radiology reports were examined to determine the
maximum tumor diameter and Koos grade. The most recent
clinical follow-up was reviewed to determine the final House–
Brackmanngrade. Vestibular schwannomasweredistinguished
from facial nerve schwannomas on the basis of clinical records,
neuroimaging studies, intraoperative inspection, and intrao-
perative facial nerve monitoring results. We distinguished the
lesions in this series from facial nerve schwannomas by the lack
of intraoperative neurostimulation of the capsule of the tumor.
Detailed intraoperative facial nerve monitoring data were not
available for retrospective review.

IBM SPSS Statistics for Windows, version 23.0, (IBM Corp.)
was used for all data analysis. Descriptive statistics were
used to analyze patient demographics, presenting symptoms,
perioperative complications, and tumor characteristics. Con-
tinuous variables were described as means, medians, and
interquartile ranges, as appropriate, and categorical variables
were presented as frequencies. This review was approved by
the Institutional Review Board of St. Joseph’s Hospital and
Medical Center (PHX-16–0218–71–12).

Results

Patient demographics, preoperative characteristics, and
postoperative outcomes are summarized in ►Table 1. Seven
of the nine patients in this series had Koos grade 4 tumors,
with a mean tumor diameter of 3.0 cm (range: 2.1–4.4 cm).
Most of the tumors had a cystic component (56%, 5/9). The
duration of preoperative facial palsy was known for eight of
the nine patients (mean: 11.9 months, median: 7.0 months,
range: 2–36). No patient in the series had previously under-
gone microsurgery or radiotherapy.

House–Brackmann facial palsy grading was tracked dur-
ing the preoperative and perioperative courses of the nine
patients and their long-term follow-up (►Fig. 1, ►Table 2).
Of the nine patients, six had a preoperative grade of II and
one each had grades of III, III, and V. Of the six patients with
grade II, one patient improved postoperatively to grade I,

Table 1 Patient and tumor characteristics

Patient
no.

Sex Age
(y)

Koos
grade

Largest tumor
dimension
(cm)

Cystic
component

Tumor
location

Surgical
approach

Postoperative
SRS performed

Preoperative
duration of
palsy (wk)

1 F 51 4 3.1 No Lateral RS Yes 6

2 M 33 4 4.4 Present Lateral TL Yes 12

3 M 49 3 3.0 Present Lateral RS No 5

4 F 63 3 2.1 Present Lateral TL Yes 36

5 M 53 4 2.5 No Lateral TL No 8

6 M 38 4 3.3 Present Medial TL Yes 24

7 F 68 4 2.4 Present Lateral RS No 2

8 F 47 4 4.1 No Lateral TL No NS

9 F 56 4 2.1 No Medial RS No 2

Abbreviations: F, female; HB, House–Brackmann; M, male; NS, not specified; RS, retrosigmoid; SRS, stereotactic radiosurgery; TL, translabyrinthine.
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three patients were stable, and one patient worsened to
grade III. The three patients who had preoperative grades of
III, III, and V were stable at long-term follow-up of 0.5, 1.1,
and 3.9 years, respectively. For these patients, the preopera-
tive House–Brackmann grade appeared to be a better pre-
dictor of long-term outcome than the postoperative grade.
The one patient with grade V facial palsy after surgery
underwent placement of a gold weight in the right eyelid
to assist with eye closure and had good results. No other
cases of plastic surgery intervention or facial reanimation
have yet been attempted in this group of patients.

Discussion

Numerous studies have evaluated preoperative, intraopera-
tive, and postoperative predictors of long-term facial nerve
outcomes. Factors consistently cited for predicting worse
postoperative facial nerve outcomes include large tumor
size,medial (cisternal) location, intraoperative nervemanip-

ulation, neurophysiologic monitoring feedback, immediate
postoperative House–Brackmann grade, and the presence of
preoperative facial nerve palsy.1,2,7,11–16,20 Unfortunately,
although preoperative palsy is often recognized in case
series, facial palsy secondary to prior treatment (microsur-
gery or radiosurgery) is usually included in this category.
Patients with palsy resulting from prior treatment represent
an inherently different group than those with spontaneous
facial palsy resulting from the vestibular schwannoma itself,
and the outcomes of these two groups cannot be compared.
Furthermore, studies that describe facial nerve outcomes
often exclude patients with preoperative palsy from any
cause, and little information exists on the long-term facial
nerve outcomes of these patients.2–5,10,13–19,21–24

Postoperative recovery of facial nerve function is variable,
with improvement over the course of weeks in some patients
and the course of years in others.25 This fact has made facial
nerve function the focus of many studies; however, clinical
characteristics and prognostic factors continue to be defined.

Fig. 1 Facial nerve outcomes for six patients with House–Brackmann grade II. Preoperative, immediate postoperative, and long-term facial
nerve outcomes are plotted for six patients who had preoperative House–Brackmann grade II at presentation. The remaining three patients
(patients 3, 4, and 9; data not shown) had stable preoperative and long-term outcomes of facial nerve function (House–Brackmann grade III, V,
and III, respectively). (Used with permission from Barrow Neurological Institute, Phoenix, Arizona, United States.)

Table 2 Postoperative outcomes

Patient
no.

Extent of
resection

Follow-up
duration (y)

Preoperative
HB grade

Postoperative
HB grade

Current
HB grade

1 STR 4.2 2 5 3

2 STR 1.8 2 2 1

3 GTR 3.9 3 3 3

4 STR 1.1 5 5 5

5 GTR 6.3 2 2 2

6 STR 6.8 2 6 2

7 STR 4.8 2 3 1

8 STR 1.0 2 5 2

9 STR 0.5 3 5 3

Abbreviations: GTR, gross-total resection; HB, House–Brackmann; STR, subtotal resection.
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Recovery of nerve function depends on the recovery of axonal
stretch injury, strengthening of remaining motor synapses at
the neuromuscular junction, and even cortical reorganization
and sensorimotor reintegrationprocesses.16,25,26 It is accepted
that the best recovery of facial nerve function for a post-
operative facial nerve palsy occurs within the first 6 to
12 months,18,22,25 and after 1 year, nerve grafting techniques
should be considered to offer patients with residual dysfunc-
tion the best chance of recovery. Notably, current electrophy-
siologicalmonitoring capabilities fail to predictwhichpatients
will be left with “poor” facial function after surgery (House–
Brackmanngrade IVorworse),whichprohibits theuseof these
tools for intraoperative decision-making regarding neural
grafting techniques.2,27

Minimal data exist regarding the timeline of recovery for
patients with preoperative palsy, and the prognosis of facial
nerve function in these patients is unknown. An early report
by Neely and Neblett6 in 1983 described three patients with
preoperative facial nerve palsy. All three of these patients
with preoperative palsy had House–Brackmann grade VI
facial nerve function postoperatively. However, this finding
is likely due to the historical nature of this study andmay not
represent outcomes in the modern era of advanced micro-
surgical resection techniques. A later report by Inamasu
et al.9 in 2000 described two patients with preoperative
House–Brackmann grade II facial palsy, both of whom re-
mained stable at 6-month follow-up. No further clinical
follow-up after 6 months was reported.

In our experience, patients with preoperative facial nerve
palsy secondary to tumor mass effect may have satisfactory
outcomes after resection of the vestibular schwannoma and
decompression of the facial nerve, despite the added tech-
nical challenge of a compromised facial nerve in these cases.
Indeed, in our small series, 89% (n ¼ 8) of the nine patients
had stable to improved facial nerve outcomes after surgery,
with two patients improving from House–Brackmann grade
II preoperatively to House–Brackmann grade I. Most of the
patients remained at their preoperative House–Brackmann
grade during long-term follow-up, even if a postoperative
decline in facial function was initially encountered. These
findingsmust be interpreted in the context of heterogeneous
treatment paradigms in this study; however, they suggest
that preoperative facial nerve status may be more important
for determining long-term outcome than immediate post-
operative House–Brackmann grade.

Imaging characteristics and surgical goals must be care-
fully considered in these patients, and it is noteworthy that in
this series the tumors were relatively large (mean: 2.9 cm),
often cystic, and that the gross-total resection rate was
relatively low (22%; 2 of 9). A review of the nine cases in
this series suggests that the low gross-total resection rate
was due to an intraoperative decision to leave residual tumor
either because of difficulty identifying the facial nerve or
because of dense tumor adherence to the facial nerve.
However, in two cases, gross-total resection was achieved
with stable facial nerve outcomes. On the basis of these
findings, we recommend that an attempt at gross-total
resection should be pursued, but only in a prudent manner,

with an acceptance of residual tumor in cases in which the
tumor cannot be safely dissected from the facial nerve. These
are difficult decisions that must be made intraoperatively by
experienced surgeons; however, even with subtotal resec-
tion, good decompression of the facial nerve and surround-
ing structures can be achieved. Our series shows that this
strategy is worthwhile, since most of the nine patients had
stable to improved facial function after surgery, and since no
patient has required further treatment with repeat surgical
resection to date. Of note, four of the nine patients under-
went postoperative radiosurgery treatment, and we were
unable to distinguish any negative effect from radiosurgery
on facial nerve outcomes for these patients. Patients with
subtotal resection must be followed over time, and further
treatment in these patients would come with a separate risk
profile for facial nerve outcomes.

This study is the first to define and report long-term out-
comes for patients with preoperative facial nerve palsy; how-
ever, it does have several limitations. First, the study is
retrospective in nature, and data available for review are
limited to what is recorded in each patient’s medical record,
includingphysician-documentedHouse–Brackmanngrades at
clinical follow-up visits. Second, two patients had only 6 to
12monthsof follow-up at the timeof this analysis, and further
improvement of their facial function over a longer period
cannot be ruled out. Third, it can be difficult to distinguish
largevestibular schwannomas causingmass effecton thefacial
nerve from a true facial nerve schwannoma.We distinguished
patients with vestibular schwannoma in this series from
patients with facial nerve schwannoma on the basis of clinical
presentation, imaging findings, intraoperative inspection, and
intraoperative neuromonitoring feedback; however, the large
size of these tumors might obscure their true nerve origin.
Finally, treatment strategieswere heterogeneous in this study,
including a high rate of subtotal resection and subsequent
radiosurgery treatment in four patients. Thus,weareunable to
make any conclusions about specific treatment strategies to
achieve thebest facial nerve outcomes in this small cohort, and
future studies are needed to document the best strategies for
these unique patients better.

Conclusions

Understanding theprognosis ofpreoperative facialnervepalsy
is important when counseling patients before vestibular
schwannoma surgery. Good long-term outcomes for facial
nerve function can be achieved in these patients despite the
addedtechnicaldifficulty related to tumorsizeandfacialnerve
compression, as shown by the fact that eight of these nine
patients had stable or improved facial nerve outcomes after
surgery. Rates of gross-total resection were relatively low in
these patients because of the difficulty in identifying the facial
nerve intraoperatively and because of tumor adherence; these
outcomes can be anticipated and shared with patients before
surgery. The future recording and reporting of facial nerve
outcomes in patients with vestibular schwannomas as a dis-
tinct group would help to improve long-term follow-up data
and guide future treatment strategies.
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